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(54) SECONDARY BATTERY HAVING ALUMINUM EXTERNAL CAN 

(57)Abstract: 

PURPOSE: To provide a secondary battery having an aluminum 
external can in which crack formation can be prevented 



effectively at the time of welding, which can be made tough, and 
to which resistance welding metal can be welded easily, simply, 
and efficiently at low cost. 

CONSTITUTION: A secondary battery is provided with a closed 
external can 1 made of aluminum. The external can 1 is made of 
aluminum alloy containing manganese. Taking the strength, 
processibility, and weldability into consideration, the content of 




manganese in the aluminum alloy for the external can 1 is ^ 
specified to be within a range not less than 0.5wt.% and not more 
than 2.5wt.%. The resistance welding metal 5 is press-joined to 
the surface of the external can 1 by an impact process. 
Consequently, as compared with a conventional external can, the 

can has both improved tensile strength and yield strength. Moreover, the resistance welding metal 
joined to the external can has extremely high strength and is effectively prevented from coming out of 
the external can. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rechargeable battery of the aluminum sheathing can characterized by being the aluminium alloy 
with which a sheathing can (1) contains the manganese more than 0.5wt% and not more than 2.5wt% in a 
rechargeable battery equipped with the sealed sheathing can made from aluminum (1). 
[Claim 2] The rechargeable battery of the aluminum sheathing can characterized by coming to carry out the 
pressure welding of the resistance welding metal (5) to this sheathing can (1) by impact processing in the 
rechargeable battery equipped with the sealed sheathing can made from aluminum (1) by which the resistance 
welding metal (5) is connected to the front face of a sheathing can (1) with the aluminium alloy with which a 
sheathing can (1) contains the manganese more than 0.5wt% and not more than 2.5wt%. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the rechargeable battery of the sealing form which has contained 

the electrode object with the sheathing can made from aluminum. 

[0002] 

[Description of the Prior Art] Since a rechargeable battery is used for the power source of a portable device, to say 
nothing of enlarging capacity per volume, in recent years, importance is attached to the property which is 
lightweight-ization, i.e., a high energy consistency. 

[0003] Changing the quality of the material of a sheathing can into light aluminum from iron or stainless steel has 
effectiveness in lightweight-ization of a cell. It is because the rate of the weight of the sheathing can occupied to 
the AUW of a cell is large. Furthermore, a rechargeable lithium-ion battery needs to make a sheathing can - pole, 
if iron is used for a sheathing can. It is because an iron sheathing can is dissolved. In order to make a sheathing 
can into + pole, it is necessary to make a sheathing can into the product made from aluminum. However, when a 
sheathing can is changed into aluminum from iron, there is evil to which reinforcement falls remarkably. 
[0004] For example, ultimate decreasing [ the reinforcement of the sheathing can made from aluminum / 1/3 of an 
iron sheathing can ] if it designs with the sheathing can of this dimension since the tensile strength and the 
modulus of direct elasticity of aluminum are about 1/3 of iron when the quality of the material of a sheathing can 
is changed into aluminum from iron or stainless steel The tensile strength of 2 and aluminum of iron tensile 
strength is 2 13.5 kgf(s)/mm 42 kgf(s)/mm. Furthermore, iron is [ 2 and the aluminum of the proof stress which 
determines the force which the transformed sheathing can restores to the original configuration ] 2 12.5 kgf(s)/mm 
26.6 kgf(s)/mm. 

[0005] When the reinforcement of a sheathing can fell and the internal pressure of the sealed sheathing can rises, 
the evil which a sheathing can transforms occurs. The cell of a sealing form short-circuits and gas generates it 
inside in the case of the abnormalities in a cell of an overcurrent flowing or overcharging. Gas raises cell internal 
pressure. When the internal pressure of a cell rises, the sheathing can whose reinforcement is not enough has the 
deforming fault. Deformation of a sheathing can causes various evils. For example, if a sheathing can deforms 
greatly, damage will be done to the electrical machinery and apparatus which this is damaged and contains a cell. 
Furthermore, the contact resistance of an electrode and a sheathing can becomes large, internal resistance 
increases, and the cell of the sealing form where the outermost periphery of the spiral electrode object contained 
with a sheathing can is contacted with a sheathing can has the evil of cell capacity decreasing, when a sheathing 
can deforms. 

[0006] The technique which makes a sheathing can a peculiar reinforcement structure is indicated by JP,62- 
93 8 54, A. The sealing form cell indicated by this official report prepared the thick section in some sheathing cans, 
and has reinforced it. The thick section reinforces a sheathing can and can lessen deformation. If some sheathing 
cans are thickened, the appearance of a sheathing can will become large and it will become impossible however, 
to miniaturize it. 

[0007] In order to reinforce the reinforcement of aluminum, the alloy which added magnesium to aluminum is 
developed. For example, tensile strength compares with 2, and proof stress compares with 2 and aluminum the 
aluminium alloy which contains a 2.5wt% magnesium and 0.25wt% chromium to aluminum 26.6 kgf(s)/mm 29.5 
kgf(s)/mm, and it becomes strong fairly. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the sheathing can of the aluminium alloy which added 
magnesium has the fault which the fabrication of deep drawing cannot improve high production of the efficiency 
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in easy impact processing. Moreover, when welding the obturation plate of a sheathing can, there is a fault which 
a crack generates. This alloy cannot use it for the sheathing can of a rechargeable battery, although reinforcement 
is excellent. This invention was developed for the purpose of solving this fault further, and the 1st purpose of this 
invention prevents effectively generating of the crack made when welding, and is to offer the rechargeable battery 
of the aluminum sheathing can which can moreover make a sheathing can tough. 

[0009] Furthermore, the rechargeable battery built in a device and the rechargeable battery used for a pack cell 
need to connect a tab to a sheathing can. A tab is the lead wire for connecting a cell to the electrode of a device or 
a pack cell. A tab is a thin metal plate and is connected to a sheathing can by approaches, such as resistance 
welding, laser welding, and ultrasonic welding. Many resistance welding is used from versatility and the field of 
an initial cost. It is difficult for the sheathing can made from aluminum to weld a tab by resistance directly. In 
order to connect a tab to a sheathing can, the good resistance welding metal of resistance welding nature is 
connected to a sheathing can. Nickel and iron are used for a resistance welding metal. The resistance welding 
metal was fabricated by the configuration which can press the pars basilaris ossis occipitalis of a sheathing can fit, 
pressed the sheathing can fit and has connected. Furthermore, laser welding of the resistance welding metal is 
carried out, and it is connected to an aluminum sheathing can. Connecting a resistance welding metal by such 
approach is the cause of making ingredient cost raising, and lengthening the tact time to manufacture, and a yield 
falling further, and making a manufacturing cost raising. 

[0010] This invention was developed for the purpose of canceling this fault further, and, easy moreover, the 2nd 
purpose of this invention is to offer [ easy and ] the rechargeable battery of the aluminum sheathing can which can 
connect a resistance welding metal to a sheathing can well to low cost. 
[0011] 

[Means for Solving the Problem] The rechargeable battery indicated by claim 1 of this invention is equipped with 
the sealed sheathing can 1 made from aluminum. Furthermore, it is being [ it / an aluminium alloy containing the 
manganese more than 0,5wt% and not more than 2.5wt% ] characterized by the sheathing can 1. If the aluminium 
alloy of the sheathing can 1 has too few contents of manganese, it will not serve as sufficient reinforcement. If 
there are too many contents of manganese on the contrary, workability and weldability will fall. In consideration 
of reinforcement, workability, and weldability, the content of manganese is specified as the aforementioned range. 
Furthermore, when points, such as this, are taken into consideration, the content of manganese is preferably 
specified as a 1.8wt% less or equal and optimum by less than [ 1.5wt% ] more than at 0.7wt% at more than 
1.0wt%. 

[0012] The aluminium alloy of the sheathing can 1 makes [ many ] the content of magnesium, and can strengthen 
it. However, as for the aluminium alloy with many contents of magnesium, workability and weldability fall. For 
this reason, the aluminium alloy of the sheathing can 1 specifies the content of magnesium as a pan to 0 - 1 .5wt% 
preferably 0 - 1.8wt%. 

[0013] The rechargeable battery indicated by claim 2 of this invention has connected the resistance welding metal 
5 to the front face of a sheathing can while being equipped with the sealed sheathing can 1 made from aluminum. 
The aluminium alloy of the sheathing can 1 contains the manganese more than 0.5wt% and not more than 2.5wt%. 
The sheathing can 1 is carrying out the pressure welding of the resistance welding metal 5 by impact processing. 
The same thing as the aluminium alloy indicated by claim 1 can be used for the sheathing can 1 of this 
rechargeable battery. 
[0014] 

[Function] The sheathing can 1 of the rechargeable battery of this invention is manufactured with the aluminium 
alloy containing the manganese of the amount of specification. The aluminium alloy containing the manganese of 
the amount of specification has the outstanding moldability. For this reason, impact processing of the aluminium 
alloy is carried out, and the sheathing can by which deep drawing was carried out can improve [ efficiency ] high 
production. Furthermore, the aluminium alloy containing manganese has very strong tensile strength as compared 
with aluminum. Moreover, ultimate decreasing [ the crack generated when welding the obturation plate 4 ] since it 
excels in weldability. 

[0015] Table 1 indicates the qualities of impact processing to be the tensile strength to the quality of the material 
of a sheathing can, proof stress, and weldability. 
[0016] 
[Table 1] 
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[0017] Furthermore, the rechargeable battery indicated by claim 2 of this invention is sticking by pressure the 
resistance welding metal 5 which connects a tab, when carrying out impact processing and manufacturing the 
sheathing can 1. Nickel and iron are used for the resistance welding metal 5. The resistance welding metal 5 stuck 
by pressure by impact processing is fairly connected to the sheathing can 1 toughly as compared with laser 
welding. The breaking strength of the resistance welding metal 5 connected to the sheathing can 1 by laser 
welding and the resistance welding metal 5 stuck by pressure by impact processing was measured. Breaking 
strength is tensile force in case the resistance welding metal 5 connected to the sheathing can 1 is pulled and this 
separates from the sheathing can 1. When breaking strength used 3 or less kgves as a defective, the percent 
defective of the resistance welding metal connected by laser welding was 25%. On the other hand, the percent 
defective of the resistance welding metal stuck to the sheathing can by pressure by impact processing of this 
invention was 0%. The breaking strength of the resistance welding metal to which, as for the resistance welding 
metal connected to the sheathing can by impact processing of this invention, average breaking strength was 
connected by 6.5kgf(s) and laser welding was 3.5kgf(s). 
[0018] 

[Example] Hereafter, the example of this invention is explained based on a drawing. However, the example shown 
below does not illustrate the rechargeable battery for materializing the technical thought of this invention, and this 
invention does not specify a rechargeable battery as the following. 

[0019] Furthermore, this specification has appended the number corresponding to the member shown in an 
example to the member shown in "the column of a claim", "the column of an operation", and "the column of The 
means for solving a technical problem" so that it may be easy to understand a claim. However, there is never 
nothing what specifies the member shown in a claim as the member of an example. 
[0020] The rechargeable battery shown in drawing 1 and drawing 2 is a rechargeable lithium-ion battery. 
However, the rechargeable battery of this invention is not specified as a rechargeable lithium-ion battery. A 
rechargeable battery can also be made into a nickel-cadmium battery or a nickel hydoride battery. The 
rechargeable battery shown in drawings, such as this, is a square shape cell of a sealing form. The rechargeable 
battery contains the electrode object 2 in the sheathing can 1 of an aluminium alloy. The electrode object 2 carries 
out the laminating of positive-electrode plate 2 A and the negative-electrode plate 2B through separator 2C, and 
winds them spirally [ a non-perfect circle form ]. The electrode object 2 is contained by the sheathing can 1, and is 
contacting the electrode of the outermost periphery to the inside of the sheathing can .l electrically. Namely, the 
square shape cell shown in drawing is contained with the sheathing can 1 by making the electrode object 2 into 
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outermost periphery contact structure. The outermost periphery of the electrode object 2 is usually a positive 
electrode. Therefore, a sheathing can serves as a positive electrode. Negative-electrode plate 2B of the electrode 
object 2 is connected to the negative electrode 3 fixed to the obturation plate 4 of the sheathing can 1 by insulating 
through an electrode lead (not shown). Opening of the sheathing can 1 is airtightly blockaded with the obturation 
plate 4. The obturation plate 4 is the aluminium alloy of the same quality of the material as the sheathing can 1. 
The obturation plate 4 is pressed fit in opening of the sheathing can 1, it is approaches, such as laser welding, and 
joining of the boundary of the sheathing can 1 and the obturation plate 4 is carried out. The relief valve (not 
shown) opened when the internal pressure of the sheathing can 1 rises unusually can also be prepared in the 
negative electrode 3 of the obturation plate 4. 

[0021] The sheathing can 1 is a product made from an aluminium alloy. What makes the content of magnesium 
less than [ 0-1.8wt% ] for the content of manganese 0.5wt(s)% - 2.5wt% is used for the aluminium alloy of the 
sheathing can 1. As an aluminium alloy which has manganese and magnesium in this range, A3 000 system alloy 
and A2000 system alloy can be used by the alloy number of Japanese Industrial Standards (JIS). It is shown that A 
of the beginning of the alloy number of JIS is an aluminium alloy. The 1st place of a 4-figure figure is the group 
name of an alloy. The figure of the 2nd place shows the deformation from a basic alloy. The 3rd place and the 4th 
place show discernment of purity etc. to an alloy. 

[0022] A3 000 system alloy is a non-heat-treating mold alloy. A2000 system alloy is a heat treatment mold alloy. 
Aluminium alloys, such as this, are work hardened by impact processing which is cold working, and are made into 
predetermined reinforcement. A3 000 system alloy can adjust hard, half-hard, and a temper by the degree of work 
hardening. The temper of work hardening is expressed with temper-designations Hln. n is the numeric value of 1- 
9, it becomes hard from n= 1 which is 1 / 8 hard gradually, and, as for hard and n= 9, n= 8 shows that it is the 
quality of superhard. If n becomes large and becomes hard, tensile strength will increase. Progress of time amount 
with an aluminium alloy long after work hardening reduces reinforcement. In order to prevent this evil, stabilizing 
treatment is carried out at about 150 degrees C after impact processing which is cold working. The temper of the 
aluminium alloy which carried out stabilizing treatment after work hardening is shown by H3n. By aging deposit, 
A2000 system alloy is made into predetermined reinforcement, and can perform hardening and annealing. Signs, 
such as T3 and T four, are attached as temper designations to which the temper of the A2000 system alloy is 
carried out by heat treatment etc. T four shows the temper which natural aging ended after solution treatment, after 
solution treatment, cold working of T3 was carried out, it carries out natural aging, and cold working is performed 
in order to raise reinforcement as compared with T-four material and to raise dimensional accuracy. 
[0023] As an A3000 system alloy, the aluminium alloy of A3003, A3203, A3004, A3104, A3005, and A3105 can 
be used. As an A2000 system alloy, A2014, A2017, A2024, and A2025 system alloy can be used. A3000 system 
alloy contains the following metal and all the remainders are aluminum. 

A3003 - Mn 1.0-1.5wt%, Less than [ Si 0.6wt% ], Less than [ Fe 0.7wt% ], Cu 0.05-0.20wt% Less than [ Zn 
0.10wt% ], Total amount of the metal of others other than aluminum Less than [ 0.15wt% ], A3203 — Mn 1.0- 
1.5wt%, Less than [ Si 0.6wt% ], Less than [ Fe 0.7wt% ], Less than [ Cu 0.05wt% ], Less than [ Zn 0.10wt% ] 
Metals other than other aluminum Less than [ 0.15wt% ], A3004 » Mn 1.0-1.5wt%, Less than [ Si 0.3wt% ] Less 
than [ Fe 0.7wt% ], Less than [ Cu 0.25wt% ], Mg 0.8-1.3wt%, Less than [ Zn 0.25wt% ], Less than [ metal 
0.15wt% ] other than other aluminum, A3104 - Mn0.8-L4wt%, less than [ Si 0.6wt% ], less than [ Fe 0.8wt% ], 
less than [ Cu 0.05-0.25wt% ], and Mg 0.8-1.3wt%, Less than [ Zn 0.25wt% ], Less than [ Ga 0.05wt% ], Less 
than [ V 0.05wt% ], Less than [ Ti0.10wt% ] Metals other than other aluminum Less than [ 0.15wt% ], A3005 - 
Mn 1.0-1.5wt%, Less than [ Si 0.6wt% ], less than [ Fe 0.7wt% ], Less than [ Cu 0.30wt% ], Mg 0.20-0.6wt%, 
Less than [ Zn 0.25wt% ], Less than [ Cr 0.10wt% ] Less than [ Ti 0.10wt% ], Metals other than other aluminum 
Less than [ 0.15wt% ], A3105 -- Mn 0.30-0.8wt% Less than [ Si 0.6wt% ], Less than [ Fe 0.7wt% ], Less than 
[ Cu 0.30wt% ], Mg 0.20-0.8wt% Less than [ Zn 0.40wt% ] Less than [ Cr 0.20wt% ], less than [ Ti 0.10wt% ] 
Metals other than other aluminum Less than [ 0.15wt% ], [0024] A2000 system alloy contains the following metal 
and all the remainders are aluminum. 

A2014 - Mn 0.40-1. 2wt%, Si 0.50-1. 2wt%, Less than [ Fe 0.7wt% ], Cu 3.9-5.0wt%, Mg 0.20-0.8wt%, Less than 
[ Zn 0.25wt% ], Less than [ Cr 0.10wt% ], Less than [ Zr+Ti 0.20wt% ] Less than [ Ti 0.15wt% ], Metals other 
than other aluminum Less than [ 0.15wt% ], A2017 - Mn 0.40-1.0wt% and Si 0.20-0.8wt%, Less than [ Fe 
0.7wt% ], Cu 3.5-4.5wt% Mg 0.40-0.8wt%, Less than [ Zn 0.25wt% ], Less than [ Cr0.10wt% ], Less than [ Zr+Ti 
0.20wt% ] Less than [ Ti 0.15wt% ] Metals other than other aluminum Less than [ 0.15wt% ], A2024 - Mn 0.30- 
0.9wt%, Less than [ Si 0.50wt% ], Less than [ Fe 0.50wt% ], Cu 3.8-4.9wt% and Mg 1.2-1.8wt%, Less than [ Zn 
0.25 wt% ] Less than [ Cr 0.10wt% ] and less than [ Zr+Ti 0.20wt% ] Less than [ Ti 0.15wt% ] Metals other than 
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other aluminum Less than [ 0.15wt% ], [0025] The standardization study presentation of A3000 system alloy 
which makes metals other than aluminum the aforementioned range is as follows. 

A3003 .... Mn 1.2wt% Cu 0.1 wt%, A3203 [ Mg L0wt%, A3005 Mn 1.2wt% Mg 0.4wt%, [0026] ] .. Mn 
1.2wt%, A3004 Mn 1.2wt% The standardization study presentation of A2000 system alloy which makes metals 
other than aluminum the aforementioned range is as follows. 

A2014 .... Mn 0.8wt% Cu 4.4wt% Mg 0.5wt% Si 0.8wt% A2017 Mn 0.7wt% Cu 4.0wt% Mg 0.6wt% Si 0.5wt% 
A2024 Mn 0.6wt% Cu 4.5wt% Mg 1.5wt%, [0027] Impact processing of the A3003-0 aluminium alloy of a 
[example 1] standardization study presentation is carried out, and it considers as the sheathing can 1 of the 
following dimension. The temper of the aluminium alloy by which impact processing was carried out was HI 8, 
i.e., hard [ "hard" ]. The aluminium alloy of the same quality of the material is used, and the obturation plate 4 of 
the appearance which can be pressed fit in opening of the sheathing can 1 is manufactured. 
[0028] When carrying out impact processing of the sheathing can 1, the pressure welding of the resistance 
welding metal 5 was carried out to the base of the sheathing can 1. The nickel plate was used for the resistance 
welding metal 5. However, what carried out nickel plating to metal plates other than a nickel plate, for' example, 
an iron front face, can be used for a resistance welding metal As shown in drawing 3 , the resistance welding 
metal 5 was arranged in the bottom of a dice 6, and carried out the pressure welding to the sheathing can 1. The 
sheathing can 1 put in the slab 7 of an aluminium alloy on the resistance welding metal 5, and impact processing 
was carried out by punch 8, it carried out cold working to the cube type, and it fabricated it. 
[0029] If the aluminium alloy of A3003-0 carries out impact processing and carries out cold working to the 
sheathing can 1, tensile strength will be set to 2 from 2 20.5 kgf(s)/mm 1 1.0 kgf(s)/mm, and proof stress will 
become remarkably strong with 2 19.0 kgf(s)/mm from 2 4.0 kgf(s)/mm. Incidentally A 1060 alloy currently used 
for the conventional sheathing can sets the temper after carrying out impact processing to HI 8, and, as for proof 
stress, tensile strength is set [ 2 ] to 2 from 2 12.5 kgf(s)/mm 3 kgf(s)/mm 13.5 kgf(s)/mm 7.0 kgf(s)/mm 2. 
(1) Appearance of opening of a sheathing can (vertical x width) 22mmx7.6mm (2) The thickness of a sheathing 
can (except for the corner section) 0.5mm (3) The radius of curvature of the outside of the sheathing can corner 
section 1.7mm (4) The radius of curvature inside the sheathing can corner section 2.3mm (5) The maximum 
thickness of the sheathing can comer section 0.96mm (6) The long side die length of a sheathing can (height) 
16.4mm [0030] After having inserted the electrode object 2 in the sheathing can 1, connecting the electrode object 
2 to the negative electrode 3 of the obturation plate 4 and filling up the sheathing can 1 with the electrolytic 
solution, the obturation plate 4 was pressed fit in opening of the sheathing can 1, laser beam welding of the 
boundary of the obturation plate 4 and the sheathing can 1 was carried out, and the rechargeable lithium-ion 
battery was made as an experiment. When carrying out laser welding of the obturation plate 4 to the sheathing can 
1, it did not generate but the crack was able to carry out laser welding in the condition almost equivalent to the 
case of the sheathing can of pure aluminium, and an obturation plate. 

[003 1] The charge and discharge of the rechargeable lithium-ion battery made as an experiment were carried out 
on condition that the following, and the capacity survival rate was measured. The capacity survival rate calculated 
the capacity immediately after manufacture as 100%. 

** The charging current was set to 1C and carried out constant-current charge to the charge beginning. When cell 
voltage rose to 4.1V, constant-potential charge of the charge electrical potential difference was set and carried out 
to 4.1V. When the charging current when carrying out constant-potential charge was set to 6mA, it judged with 
the full charge having been carried out, and charge was ended. 

** When set the discharge discharge current to 1C, it was made to discharge and cell voltage was set to 2.75V, 
discharge was stopped as full discharge. 

** The charge and discharge of ** were repeated and the capacity survival rate after 100 cycle, 200 cycle, and 300 

cycles was measured. Consequently, the capacity survival rate was as follows. 

[0032] 

100 cycles after .... 93% cycles [ 200 ] after .. 88% cycles [ 300 ] after .. 85% [0033] For the comparison, the 
rechargeable lithium- ion battery of the conventional example as well as the rechargeable lithium-ion battery of an 
example 1 was made as an experiment except making a sheathing can and an obturation plate into the product 
made from pure aluminium (A1060H18). The capacity survival rate of this rechargeable lithium-ion battery was 
as follows. 

100 cycles after .... 90% cycles [ 200 ] after 83% cycles [ 300 ] after .. 76% [0034] Furthermore, it measured 
strongly [ how much ] the resistance welding metal 5 would be connected with the bottom of the sheathing can 1 
by impact processing. Measurement measured whether it pulls and separates from the resistance welding metal 5 
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in 3kgf(s), and the maximum tensile force until the resistance welding metal 5 fractures from the sheathing can 1 . 
The approach of pulling by 3kgf(s) used as the defective that from which pulled by this force and the resistance 
welding metal 5 separated. There was that [ no ] from which pulls the rechargeable battery manufactured by the 
approach of an example 1 by 3kgf 5 and a resistance welding metal separates, and the percent defective was 0%. 
On the other hand, the percent defective of what carried out laser welding of the resistance welding metal to the 
sheathing can was 25%. Furthermore, the conventional rechargeable batteries with which the thing of an example 

1 carried out laser welding of the maximum tensile force 6.5 kgves were 3.5kgf(s). 

[0035] The aluminium alloy processed into a [example 2] sheathing can was changed into A3 004-0 of a 
standardization study presentation from A3003-0, and the rechargeable lithium-ion battery was made as an 
experiment like the example 1 after impact processing except heating at 150 degrees C, carrying out stabilizing 
treatment, and being referred to as A3004-H38. Thus, as for the sheathing can of manufactured A3 004 aluminium 
alloy, proof stress became [ tensile strength ] remarkably strong with 2 25.5 kgf(s)/mm from 2 7.0 kgf(s)/mm from 

2 18.5 kgf(s)/mm 29.0kgf/mm2. When this rechargeable lithium-ion battery carried out laser welding of the 
obturation plate to a sheathing can like the rechargeable battery of an example 1, it did not generate but the crack 
was able to carry out laser welding in the condition almost equivalent to the case of the sheathing can of pure 
aluminium, and an obturation plate. Furthermore, when the charge and discharge of** and ** were repeated and 
the capacity survival rate after 100 cycle, 200 cycle, and 300 cycles was measured, it became a capacity, survival 
rate equivalent to the rechargeable lithium-ion battery of an example 1 . Furthermore, when the tension test of a 
resistance welding metal was carried out, the pressure welding was carried out to the sheathing can by 
reinforcement equivalent to the rechargeable battery of an example 1 . 

[0036] The rechargeable lithium-ion battery was made as an experiment like the example 1 except changing into 
A3203-0 of a standardization study presentation the aluminium alloy processed into a [example 3] sheathing can 
from one exampleA3003-0. When this rechargeable battery carried out laser welding of the obturation plate to a 
sheathing can like the rechargeable battery of an example 1, it did not generate but the crack was able to carry out 
laser welding in the condition almost equivalent to the sheathing can of pure aluminium, and an obturation plate. 
Furthermore, when the charge and discharge of** and ** were repeated and the capacity survival rate after 100 
cycle, 200 cycle, and 300 cycles was measured, it became a capacity survival rate equivalent to the rechargeable 
lithium-ion battery of an example 1 . Furthermore, when the tension test of a resistance welding metal was carried 
out, the pressure welding was carried out to the sheathing can by reinforcement equivalent to the rechargeable 
battery of an example 1 . 

[0037] The rechargeable lithium-ion battery was made as an experiment like the example 1 except changing into 
A3005-0 of a standardization study presentation the aluminium alloy processed into a [example 4] sheathing can 
from one example A3 003-0. When this rechargeable battery carried out laser welding of the obturation plate to a 
sheathing can like the rechargeable battery of an example 1, it did not generate but the crack was able to carry out 
laser welding in the condition almost equivalent to the case of the sheathing can of pure aluminium, and an 
obturation plate. Furthermore, when the charge and discharge of** and ** were repeated and the capacity 
survival rate after 100 cycle, 200 cycle, and 300 cycles was measured, it became a capacity survival rate 
equivalent to the rechargeable lithium-ion battery of an example 1 . Furthermore, when the tension test of a 
resistance welding metal was carried out, the pressure welding was carried out to the sheathing can by 
reinforcement equivalent to the rechargeable battery of an example 1. 

[0038] The rechargeable lithium-ion battery was made as an experiment like the example 1 except considering as 
the sheathing can which changes into the A2014-0 system alloy of a standardization study presentation, an A2017- 
0 system alloy, and an A2 024-0 system alloy the aluminium alloy used for a [examples 5, 6, and 7] sheathing can 
in an order from the A3 003-0 system alloy of an example 1, heat-treats it, and makes a temper T3. When this 
rechargeable battery carried out laser welding of the obturation plate to a sheathing can like the rechargeable 
battery of an example 1, it did not generate but the crack was able to carry out laser welding in the condition 
almost equivalent to the case of the sheathing can of pure aluminium, and an obturation plate. Furthermore, when 
the charge and discharge of ** and ** were repeated and the capacity survival rate after 100 cycle, 200 cycle, .and 
300 cycles was measured, it became a capacity survival rate equivalent to the rechargeable lithium-ion battery of 
an example 1. Furthermore, when the tension test of a resistance welding metal was carried out, the pressure 
welding was carried out to the sheathing can by reinforcement equivalent to the rechargeable battery of an 
example 1. 

[0039] Although the above example used the content of manganese as the sheathing can using the aluminium 
alloy made into 0.6 - 1.2wt%, the rechargeable battery of this invention does not specify the manganese content of 
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the aluminium alloy used for a sheathing can as the aforementioned range. The aluminium alloy of a sheathing can 
can make [ many ] manganese content to 2.5wt(s)%. If manganese is made [ many ], a sheathing can will become 
still stronger, but when carrying out laser welding of the obturation plate to a sheathing can, and when carrying 
out impact processing, it becomes easy to generate a crack. Although manganese content can also be lessened, if it 
is made fewer than 0.5wt%, the tensile strength and proof stress of a sheathing can will decline. 
[0040] Furthermore, although the aforementioned example used content of magnesium as the sheathing can using 
the aluminium alloy made into the range of 0 - 1.5wt%, the rechargeable battery of this invention does not specify 
the magnesium content of the aluminium alloy used for a sheathing can as the aforementioned range. The 
aluminium alloy of a sheathing can can make [ many ] content of magnesium to 1.8wt(s)%. If magnesium is made 
[ many ], when elongation-coming to be hard and carrying out laser welding of the obturation plate to a sheathing 
can, and when carrying out impact processing, it will become easy to generate a crack. 
[0041] 

[Effect of the Invention] The rechargeable battery of this invention uses the aluminium alloy containing the 
manganese of the amount of specification for a sheathing can. The sheathing can manufactured with the 
aluminium alloy of this presentation prevents generating of a crack effectively, and has the features which can 
moreover make a sheathing can tough. For example, if A3004 aluminium alloy is used for a sheathing can, as 
compared with the conventional sheathing can, both tensile strength and proof stress will be made strongly more 
than twice. 

[0042] The rechargeable battery indicated by claim 2 of this invention carries out the pressure welding of the 
resistance welding metal to a sheathing can further again at the process which manufactures a sheathing can. For 
this reason, a resistance welding metal is connected to a sheathing can simply and easily, and there are the features 
which a rechargeable battery with a resistance welding metal can improve high production of the efficiency to low 
cost. Moreover, the resistance welding metal connected to the sheathing can in this condition is very strong, and 
can prevent separating from a sheathing can effectively. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
[Drawing 2] 
2 




[Drawing 1] 
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[Drawing 3] 
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